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The efficacy and safety of dexamethasone and methylprednisolone
in the treatment of covid-19 pneumonia: a retrospective and
comparative study of 513 cases

Abstract:

Backgrounds:

Corona virus disease 19 (Covid-19) affects especially the respiratory tract, and induces lung
injury which may progress to the acute respiratory distress syndrome (ARDS). Various
treatment options were tried all over the world, corticosteroids had showed beneficial effects.
The Obijective of this study, is to compare the safety and efficiency of two corticosteroids:
dexamethasone and prednisolone in the treatment of Covid-19 infection.

Methods:

This retrospective and comparative study included 513 patients diagnosed with Covid-19
infection and were admitted to intensive care unit of our university hospital center of
MOHAMMED VI Oujda from 1% March 2020, to December 315 2020.

Results:

In this study, 513 cases were included, 230 patients were received methylprednisolone, and
283 were treated with dexamethasone. The median age in methylprednisolone group was 64
years, and 63 years in the second group treated with dexamethasone. Patients treated with
dexamethasone had more critically lesions compared to patients treated with
methylprednisolone (67.6%), these patients had a good evolution with a significant reduction
of oxygen supplementation, lower use of invasive ventilation and a significant improvement
in biological parameters. the difference in outcome between the two groups in terms of
mortality was significantly reduced in the second group.

Conclusion:

Both steroids are efficient in the management of mild, moderate and severe Covid-19

pneumonia with a clear superiority of dexamethasone especially in severe forms.

Keywords:
COVID-19, Dexamethasone, Methylprednisolone, safety, efficacy.



Introduction:
In the first phase of ARDS, Lung injury initiates at the epithelial-interstitial-endothelial level,

with exudation of macrophages and neutrophils [1], the result is a reduction of alveolar
surfactant and therefore a decrease in gas exchanges. The second phase is characterized by an
uncontrolled viral replication, and then a worsening of the hyper inflammatory state [2].
Based on this pathophysiology, the use of steroids in the management of Covid-19 diseases
(especially dexamethasone and methylprednisolone) was encouraged, and there are many

studies that improve its beneficial effects [3, 4].

The aim of this paper is to compare the efficacy and safety of the use of dexamethasone and
methylprednisolone in Covid-19 patients after 7 days, to follow the clinical and biological
evolution of the patients as well as the evolution of oxygen supplementation, complications

and mortality.

Patients and methods:

This is a retrospective and comparative study conducted in the intensive care unit (ICU) of our
university hospital center of Mohammed VI in Oujda, including 513 cases, diagnosed with
mild, moderate or severe Covid-19 disease, confirmed by RT swab test (PCR) positive or Chest
CT Scan typically for Covid-19 From 1% march 2020, to December 30, 2020. The collect
information was made retrospectively on data from patient’s medical records and a

questionnaire.

In this study, we defined 2 groups:

- First Group: patients treated with intravenous (1mg/kg) or oral methylprednisolone

- Second Group: patients treated with intravenous dexamethasone 6mg/kg per day.

1.1.Cases included:
e Patients with PCR positive or Chest CT typical for Covid-19

e Patients above 18 years of age



e Patients who have stayed more than 7 days, either at the ICU or hospitalized

initially in ICU and transferred to another department.
1.2.Cases excluded:
e Patients previously treated with corticosteroids for any reason
e Immunodeficiency disorders
e Lack of willingness to participate in this study
1.3.Study design

Patients baseline characteristics were noted in the time of admission (day zero) such as
medical histories, clinical symptoms, the initial clinical examination (temperature, respiratory
rate, oxygen saturation and type of oxygen supplementation)

Biological parameters (CRP, White blood cell, serum procalcitonin level ....) were done for
all patients and were also noted.

Chest Computed tomography was done for all of our patients at the admission.

All patients included were treated with corticosteroids either by methylprednisolone 1 mg/kg
(First Group) or dexamethasone 6mg/kg (Second group).

Seven days after given corticosteroids, we noted the improvement in clinical (oxygen
supplementation, duration of hospitalization, mortality ...) and biological parameters in the
both groups, consequently, we made a comparison between this two groups to know which
one is more efficient and more superior in the treatment of Covid-19 according to our
experience.

1.4.Statistical analysis:

Statistical analysis was performed using the SPSS software version 21.0. Qualitative variables
were expressed as counts and percentage and quantitative variables as mean +/- standard
deviation (SD) or as median (interquartile range (IQR)). then a univariate analysis was
performed to compare between two groups of patients receiving corticosteroids. The
comparison of values was performed by the 2-tailled Student t test or the Mann-Whitney U test,
as appropriate for quantitative variables and by CHI-2 test or Fisher exact test for qualitative

variables.



This study was approved by the ethics committee for biomedical research of Oujda (ECBRO)
of the faculty of medicine and pharmacy of Oujda. Access to patient data was authorized by the
Mohammed VI university hospital and approved by the head of the department, taking into
account the retrospective and comparative design of this study. Informed consent was obtained
from participants. Data anonymity was respected in accordance with national and international
guidelines.

This case series has been reported in line with the PROCESS Guideline (5).

Research registry 6573

Results:

Among the 513 patients included in this present study and whom were admitted in the ICU of
the UHC Mohammed VI of Oujda, 230 patients were treated with methylprednisolone in the
first group (44.8 %) and 283 cases were received dexamethasone in the second group (55.2 %).
The median age of patients receiving methylprednisolone (1% group) was 64 [52 -73] and 63
[55 — 75] years in the patients receiving dexamethasone (2" group), which explains that the 2
groups of our patients were almost the same age. Patients clinical characteristics of our cases at

the admission were represented in table 1.

Table 1: basic characteristics

Groups Group 1 Group2
N % N %
Gender
Male 162 70.4 183 67.3
Female 68 29.6 100 353

Medical histories




Hypertension 74 32.2 103 36.4

Diabetes 75 32.6 95 33.6
Smoking 19 8.3 19 6.7
Heart diseases 32 13.9 39 13.8
Renal failure 15 6.5 17 6.0
Symptoms
Fever 169 73.5 219 77.4
Dyspnea 170 73.9 206 72.8
Cough 169 73.5 217 76.7
fatigue 152 66.1 194 68.6

All patients required oxygen supplementation, the oxygen was given by nasal cannula, face
mask, high flow nasal cannula (HFNC), non-invasive ventilation (NIV) and mechanical
ventilation (MV).

Types of oxygen supplementation in the two groups on admission of our patients were

represented in table 2.

Table 2: Types of oxygen supplementation in the different groups at the admission
Types of oxygen

] Group 1 Group 2
supplementation

N % N %



<15L (cannula or

face mask) 170 73.9 196 69.5
HENC 42 18.2 52 18.3
VNI 18 7.8 30 10.6
VM 0 0.0 3 1.0

The initial laboratory data were as presented in Table 3.

Table 3: initial clinical blood count in the both groups

Group 1 Group 2 P-Value

C-ReactiveProtein

188 [94 - 255] 182 [88 - 237] 0.98
(mg/l)

_ 10 600 [7320 -
White blood count 10 440 [7140 - 14965] 0.93
14895]

Procalcitonin level 0.38 [0.15-1.30] 0.40[0.17 -1.30] 0.75
Lymphocytes 840 [540 - 1370] 840 [535 -1260] 0.92

Chest CT scan was done for 97.82% of patients in the first group and in 93.99% in the second
group, and according to the degree of pulmonary lesions, 4 groups were defineded:
v 10-25%: patients with mild Covid-19

v 25-50%: patients with moderate Covid-19
v' 50-75%: patients with severe Covid-19
v 75-100%: patients with critical Covid-19

In our study, the second Group patients had more severe and critical radiological lesions with
a percentage of 71.4% compared to the first group (67.6%).
Percentages of pulmonary involvement at the first CT after symptom onset are presented in

figure 1.



Fig 1: percentage of pulmonary lesions in the two groups
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Seven days later, clinical examination and biological parameters were noted in both groups.

We observed initially a significant reduction of oxygen requirement in patients treated with
dexamethasone for seven days versus methylprednisolone group. 71.37% of patients treated
with dexamethasone required low oxygen supplementation through an oxygen cannula or face
mask <15 L / min with p value of 0.05. The need of non-invasive ventilation and mechanical

ventilation were also reduced in the same group (P-value 0.06).



Fig 2: evolution of oxygen supplementation seven days after given steroids
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An important increase on arterial pressure of oxygen (PaO2) in both groups were noted (8.4%

in the first group versus 11.6% in the second group).

Table 4: evolution of partial pressure of oxygen after seven days

GROUP 1 GROUP 2
Days 0 59 [49-77] 60 [50 -79]
Days 7 64 [54- 77] 67 [55 -88]
P-value 0.00 0.00

Biological data in the seven days showed a significant reduction of mean CRP and white blood

cells in the second group (reduction of 36.81% in the first group and 45.0% in the second group



in the level of CRP/ reduction of 9.4% in the group 1 versus 19.5% in the group 2 in the level
of WBC).

Table 5: evolution of CRP level and white blood cell seven days after given steroids

GROUP 1 GROUP 2

CRP
Days 0 188 [94 - 255] 182 [88 - 237]
Days 7 120 [56 - 187] 100 [44 - 131]
P-value 0.00 0.00

WBC
Days 0 10 600 [7 320 -14 895] 10 440 [7 140 — 14 965]
Days 7 9 600 [6 400 -11 505] 8 400 [5 000 — 11 500]
P-value 0.01 0.003

The chest scan CT were done after 7 days only in 59 of patients, and showed a worsening of
lung injury in 26 patients treated with methylprednisolone (92.9%) versus 33 patients treated
with dexamethasone (89.2%).

We observed more complications such as supper added infection and septic shock in the first
group treated with methylprednisolone than in the second group treated with dexamethasone.

Table 6: evolution of complications in the both groups seven days after given steroids

methylprednisolone Dexamethasone P value
N % N %
Supper added 59 25.6 44 155 0.61
infection
Septic shock 59 25.6 65 22.9 0.59

Hyperglycemia 34 14.7 69 24.3 1.09




In our study, 72.08% of patients treated with dexamethasone had a favorable evolution as
compared as 64.34% in the first group (P-Value 0.04), we noted also a reduction in mortality

in the same group (Figure 3).

Fig 3: favorable evolution and mortality in the different groups
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Discussion:
Over the last decade, corticosteroids were used for its anti-inflammatory properties and
immune suppression for the treatment of many disorders, such as asthma, systemic lupus

erythematosus, rheumatoid, exacerbation of COPD [6], and septic shock [7].

They were also indicated for the treatment of acute respiratory distress syndrome (non Covid-
19 ARDS). Many studies showed the beneficial effects of the use of corticosteroids [8, 9].

Since the emergence of the Covid-19, the development of an efficient treatment was a
challenge. Therefore, many treatment options were tried such as Tocilizumab, plasma

therapy, antibiotics, antiviral, and corticosteroids [10].

Hence, several studies were conducted to improve the impact of steroids in the treatment of
Covid-19 infection. Dexamethasone and methylprednisolone were the most corticosteroids

studied.



SYEDA and all [11] had compared between the both steroids in the management of moderate
and severe Covid-19, and had noted that oxygen requirement was reduced from 12.5 L/mn to
10.3L/mn in patient received dexamethasone. As reported in our study, 71.37% of patients in
the second group had less than 15L/mn after given dexamethasone for 7 days, as compared as
56.95 % in the first group.

Our results found a significant reduction of CRP level and white blood cells count in both
groups, and especially in patients treated with dexamethasone. Which joins the results of
Syeda and all study [11].

In the same study of Syeda and all [11], none of the patients collected had developed super
added bacterial infection, this may be explained by the short duration of the treatment (5 days)
and the number of patients (35 cases treated with dexamethasone), however, in our study
there was no significant difference between the two groups in terms of super added infection
and septic shock. Hyperglycemia, another side effect of steroids [12], was also observed in

our study especially in diabetic patients and it was effectively managed by insulin.

The oxford recovery trial [13], concluded that Dexamethasone decrease the mortality of the
patients [14, 15]. Nicolas Martin in his study, found that 2104 patients received
dexamethasone against 4321 patients in the control group receiving usual care [16]; however,
the 28-day evaluation of these 2 groups of patients found a significant reduction in mortality
of 35% in patients on invasive mechanical ventilation while 20% in patients on oxygen
supplementation [13]. These results are similar to those of our study, where 72.08% of
patients treated with dexamethasone had a favorable evolution as compared as 64.34% in the

first group (P-Value 0.04), we noted also a reduction in mortality in the same group.

The secondary outcome of recovery study showed shorter duration of hospitalization with
dexamethasone [17], in our study we observed a shorter duration of hospitalization (7.21
days) in methylprednisolone group versus 8.29 days in dexamethasone group. Another study

conducted by Keivan Ranjbar and all [18], found the same results as our study.

Our study has several limitations. Certain data were not available and were missing during the

collection of files such as biological tests, CT scan, treatments and outcomes because this study



was retrospective. Therefore, it is important to lead a more complete and thorough investigation

in the future in a prospective sense.

Our results found that both drugs are efficient in the management of mild, moderate and severe
Covid-19 with a clear superiority of dexamethasone especially in severe forms. However, more
studies are needed in order to improve the superiority of the Dexamethasone therapy in Covid-
19 patients.

Conclusions:

The result of our study showed that both drugs used for the treatment of our patients with Covid-
19 pneumonia (methylprednisolone and dexamethasone) are efficient, and they have
demonstrated a good clinical and biological improvement whatever the degree of pulmonary
lesion. However, patients treated with dexamethasone had a good evolution with a significant
reduction of oxygen supplementation, lower use of invasive ventilation and with a significant

reduction in mortality.
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Table 1: basic characteristics

Groups Group 1 Group?2
N % N %
Gender
Male 162 70.4 183 67.3
Female 68 29.6 100 35.3
Medical histories
Hypertension 74 32.2 103 36.4
Diabetes 75 32.6 95 33.6
Smoking 19 8.3 19 6.7
Heart diseases 32 13.9 39 13.8
Renal failure 15 6.5 17 6.0
Symptoms
Fever 169 735 219 77.4
Dyspnea 170 73.9 206 72.8




Cough 169 73.5 217 76.7

fatigue 152 66.1 194 68.6




Table 2: Types of oxygen supplementation in the different groups at the admission

Types of oxygen

] Group 1 Group 2
supplementation
N % N %

<15L (cannula or

170 73.9 196 69.5
face mask)
HFENC 42 18.2 52 18.3
VNI 18 7.8 30 10.6

VM 0 0.0 3 1.0



Table 3: initial clinical blood count in the both groups

Group 1 Group 2 P-Value

C-ReactiveProtein

188 [94 - 255] 182 [88 - 237] 0.98
(mg/l)

_ 10 600 [7320 -
White blood count 10 440 [7140 - 14965] 0.93
14895]

Procalcitonin level 0.38 [0.15-1.30] 0.40 [0.17 -1.30] 0.75
Lymphocytes 840 [540 - 1370] 840 [535 -1260] 0.92




Table 4: evolution of partial pressure of oxygen after seven days

GROUP 1 GROUP 2
Days 0 59 [49-77] 60 [50 -79]
Days 7 64 [54- 77] 67 [55 -88]

P-value 0.00 0.00



Table 5: evolution of CRP level and white blood cell seven days after given steroids

Days 0
Days 7

P-value

Days 0
Days 7

P-value

GROUP 1 GROUP 2
CRP
188 [94 - 255] 182 [88 - 237]
120 [56 - 187] 100 [44 - 131]
0.00 0.00
WBC
10 600 [7 320 -14 895] 10 440 [7 140 — 14 965]
9 600 [6 400 -11 505] 8 400 [5 000 — 11 500]
0.01 0.003



Table 6: evolution of complications in the both groups seven days after given steroids

methylprednisolone Dexamethasone P value
N % N %
Supper added 59 25.6 44 15.5 0.61
infection
Septic shock 59 25.6 65 22.9 0.59

Hyperglycemia 34 14.7 69 24.3 1.09




Fig 1: percentage of pulmonary lesions in the two groups
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Fig 2: evolution of oxygen supplementation seven days after given steroids
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Fig 3: favorable evolution and mortality in the different groups
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Highlights

The development of an efficient treatment in Covid-19 infection was a
challenge, especially the corticosteroids.

The aim of this paper is to compare between two most used corticosteroids in
the treatment of Covid 19 diseases: Dexamethasone and methylprednisolone
A significant reduction of oxygen requirement was noted in the second group
of patients treated with dexamethasone.

The difference in outcome between the two groups in terms of mortality was

significantly reduced in the second group with a good avolution.



